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EARLY HISTORICAL (1950s) 
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Zollner’s incus repositioning, designed to overcome the 
problem of the necrosed and shortened incus long process.  
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Early experimental ossiculoplasty 1: A. Incus-footplate wire. 
B. Polythene incus-footplate strut. C. Polythene strut 

incudoplasty. D. Wire Incudo-stapedeoplasty.    ©  Bruce Black MD                                         

 
          



Early experimental ossiculoplasty 2: E Wire/polythene 
incudo-stapedeoplasty, F Polythene strut columella, G Wire 

malleus-footplate assembly.    ©  Bruce Black MD                                         

 
          



Polythene strut columella. (Most promptly extruded). 
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Polythene strut and crossbar (to prevent vestibular 
penetration). Extrusion-prone. 
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Polythene strut and crossbar in situ. 
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Polythene and wire strut used for stapedectomy in the 
absence of a functional incus. Prone to vestibular 

penetration.     ©  Bruce Black MD                                         

 
          



Wire malleus stapes assembly (McLay). Difficult, reactions 
under malleus wire loop. 
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COLUMELLAS 
 

Drum to Stapes Head 
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Drum-stapes head columellar ossiculoplasty and 
myringoplasty 
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Mastoid cortical bone overlaid on to the stapes head. Prone 
to fixation to the scutum or the horizontal VII canal. 
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The incus, used as a columella, drum breakdown (Rt ear). 
The body of the incus has been sited upon the stapes head. 
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Ossicular techniques commonly employ the incus. Handling 
and reshaping may be difficult. Burnt or sculpted bone may 

resorb. The bone may be diseased, supplies limited.    ©  Bruce Black MD                                         

 
          



Refashioning an incus for ossiculoplasty. Given the limited 
supply, care is taken to avoid errors of dimensions or loss. 

   ©  Bruce Black MD                                         

 
          



Shaping an incus as a “monkey-wrench” columella. Teeth 
fashioned on the short process grasp the head of the 

stapes.     ©  Bruce Black MD                                         

 
          



A “monkey-wrench” incus prosthesis. The malleus-incus 
articular surface is smoothed and the short process jaws 

fitted on to the stapes head.     ©  Bruce Black MD                                         

 
          



Incus columella, left ear. The short process has been drilled 
out to fit on to the stapes head. 
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A short “monkey-wrench” columella. 
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A monkey-wrench incus fitted on to the head of the stapes, 
Rt ear. 
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Homograft malleus head. Used as a columella atop the 
stapes head. 
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Refashioning the malleus head to fit onto the stapes head. 
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Sheehy polyethylene PORP, ca. 1977 
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Black Oval-Top hybrid columellas,1990. The curved 
hydroxylapatite ceramic heads adapted to the curvature of 
the drum  better than previous designs. The Teflon shaft 

was easily cut to length.     ©  Bruce Black MD                                         

 
          



Early metal (gold) metal columella. Cartilage 
interpositioning used to avoid extrusion. 
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Grace titanium columellar prostheses, drum-stapes left ear . 
Widely used, user-friendly model. Cartilage overlay required. 



Kurz titanium columellar prostheses, drum-stapes left, drum-footplate right. 



Dornhoffer short columella/indirect (L-shaped) malleus-
stapes assembly prosthesis 2008. The hydroxylapatite 

head interfaces with the drum/malleus. The titanium basket 
is sited on the stapes head.    ©  Bruce Black MD                                         

 
          



COLUMELLAS 
 

Drum to Stapes Footplate 
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Austin Teflon “umbrella columella. Prone to biomaterial 
reactions around the multiple sharp points. 
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Genesis of the Austin Teflon “umbrella columella from the 
previous polythene strut model (left).  
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Mastoid cortical bone total columella. Difficult to fashion into 
fine dimensions, and prone to resorption or fixation to 

surrounding bony structures.    ©  Bruce Black MD                                         

 
          



Homograft incus, used as a long columella, sited on the 
stapes footplate (Rt ear). 
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Use of the incus in each of the Austin categories (Palva). A: 
Malleus-stapes assembly. B: Malleus-footplate assembly. 

C: Short columella. D: Long columella.    ©  Bruce Black MD                                         
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Autograft/homograft cartilage columellas, also reinforced 
with wire to stiffen the shaft. Prone to resorption due to loss 

of vascular supply.    ©  Bruce Black MD                                         

 
          



Shea TORP (total ossicular replacement prosthesis, 
1976).The first commercially successful ossicular 

prosthesis.     ©  Bruce Black MD                                         

 
          



Shea polyethylene TORP in situ. Use without cartilage 
overlays lead to high extrusion rates. 
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Reinforced polyethylene columellar shaft, designed to 
permit shaft angulation, to adapt the head to the curvature 
of the drum. Cartilage interposition to reduce extrusion risk 

(left).    ©  Bruce Black MD                                         

 
          



ASSEMBLY 
 

Malleus-Stapes Head 
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An early malleus-stapes assembly, using a remodelled 
incus. The stability seems uncertain. 
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Similar situation, malleus-footplate assembly. The fixation 
to the footplate appears tenuous. 
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Smyth malleus-stapes assembly, Teflon. Difficult to implant, 
and the length lacked versatility. 
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Incus interpositioning (House 1963). A combined columellar 
and assembly technique using an autograft or homograft 

incus.    ©  Bruce Black MD                                         

 
          



Incus interpostioning (Pennington) showing the drill-hole for 
the stapes head. 
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Incus malleus-stapes/footplate assemblies. Direct 
transmission on to the stapes is required for optimal results. 
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Notched incus repositioning. The long process has been 
shortened, with the head of the stapes set into the stump. A 

notch is cut across the short process to fit under the 
malleus.    ©  Bruce Black MD                                         

 
          



Malleus-stapes incus assembly. The reconstruction is 
somewhat angulated; the audiological benefit is largely a 

columellar effect rather than transmission via the assembly.    ©  Bruce Black MD                                         

 
          



Early bone block assembly. Tended to resorb if made from cortical bone, 
       better results from incus material. Difficult to shape precisely to fit. 
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An ossicular block used as a malleus-stapes assembly. 
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Malleus head sculpting, to act as a malleus-stapes 
assembly (Pennington). 
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Sculpted incus malleus-stapes assembly. Alignment of less 
than 450 off the stapes axis is required for best function. 
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A more angulated malleus-stapes relationship. The short 
process of the incus has been re-shaped into two jaws, to 

permit a grip on the anterior crus to reduce angulation.    ©  Bruce Black MD                                         

 
          



Re-sculpting a malleus head to grip the handle as a 
malleus-stapes assembly. This would function well despite 

a a degree of angulation.    ©  Bruce Black MD                                         

 
          



Re-shaping the incus to fit on to the malleus handle (top 
notch) and the stapes head (lower right) Pennington. 
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Re-sculpting an incus as a malleus-stapes assembly. The 
severe angulation shown here will dissipate auditory 

effectiveness. Outlook dubious.    ©  Bruce Black MD                                         

 
          



Re-shaping the incus as a malleus-stapes assembly. This 
very angulated result is likely to return disappointing 

audiological outcomes.    ©  Bruce Black MD                                         

 
          



A variety of ossicular techniques. 1 Malleus-footplate 
piston. 2 Malleus-stapes strut. 3 Malleus-stapes ossicle 

assembly. 4 Malleus-footplate stapes piston.    ©  Bruce Black MD                                         
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Notched incus interpositioning. The repositioned incus can 
be seen passing under the malleus handle. Scutum 
reduction noted superiorly, possibly to avoid fixation.     ©  Bruce Black MD                                         

 
          



Incus columella. The bulge of the body of the incus is seen 
under the drum in the postero-superior mesotympanum. 
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A theoretical malleus-stapes assembly. Doubtful physical 
forces. 
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Moretz polyethylene malleus-stapes assembly struts, 
designed for commercially available and easily shaped 

assembly reconstructions.    ©  Bruce Black MD                                         

 
          



Ceravital ceramic malleus-stapes assembly strut (Reck, 
1983). Ceravital prostheses became troubled in the longer 

term by partial dissolution of the ceramic.    ©  Bruce Black MD                                         

 
          



Ceravital reconstruction roles: 1 Short columella. 2 Direct 
strut malleus-stapes assembly. 3 L-strut indirect malleus-

stapes assembly. 4 Canal wall reconstruction.     ©  Bruce Black MD                                         

 
          



Black Spanner direct strut malleus-stapes assembly 
prosthesis (Olympus-Gyrus). Hydroxylapatite head, Teflon 

shaft.    ©  Bruce Black MD                                         

 
          



Spanner malleus-stapes assembly in situ. 
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Ziv malleus-stapes assembly. Teflon, not commercially 
released. 
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A malleus head used as a malleus-stapes assembly. The 
drum is somewhat collapsed, with displacement of the 

fibrous annulus, but the ear is aerated.    ©  Bruce Black MD                                         

 
          



Wehrs hydroxylapatite (calcium phosphate) ceramic 
inverted-L/indirect malleus-stapes assembly. 
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ASSEMBLY 
 

Malleus-Footplate 
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A drum to footplate incus reconstruction, notched to adapt 
to the malleus handle. 
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A homograft malleus handle, used as a long columella. 
View via the posterior tympanotomy during an intact canal 

wall mastoidectomy (Rt).    ©  Bruce Black MD                                         

 
          



Teflon malleus-stapes piston. The attachment loop is 
opened to allow grip on to the handle, closing 

spontaneously to achieve a firmer grasp.    ©  Bruce Black MD                                         

 
          



Malleus-footplate piston, anterior crus necrosis situation. 
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Malleus-stapes piston. Use of a bony chip to minimise 
footplate “skid” due to angulation. This instability has been 

a continuing problem in ossiculoplasty.    ©  Bruce Black MD                                         

 
          



A malleus-footplate strut design. Inappropriate in the 
absence of a crural stump and/or excessive angulation. 
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Moretz malleus-footplate polyethylene strut. This could be 
moulded to adapt to a degree of angulation. Medial end 

attached  pad to minimise footplate “skid”.    ©  Bruce Black MD                                         

 
          



Wehrs hydroxylapatite (calcium phosphate) ceramic 
inverted-L/indirect malleus-footplate assembly. 
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NICHE TECHNIQUES 
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Stapedectomy piston. Teflon shaft and platinum ribbon 
fixation loop. Very widely used. 
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Palva two and three legged devices for malleus absent 
situations. Note the early use of “Palva” tympano-meatal 

flaps (right) for added exposure.    ©  Bruce Black MD                                         

 
          



Malleo-stapediopexy. Relocation of the malleus on to the 
stapes head. Problematic if the drum is retracted, causes 

kinking of the membrane itself.    ©  Bruce Black MD                                         

 
          



Neomalleus ossiculoplasty in a case of total chain loss. A 
cartilage strut overlies a Spanner malleus-footplate strut. 
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Polythene strut incudoplasty (40 year-old). Note the 
necrosis of the long process of the incus. 
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Applebaum incudoplasty prosthesis (HA ceramic) sited to 
bridge a necrosed incus and the stapes head. Risk of incus 

necrosis and “wobble” effect.    ©  Bruce Black MD                                         

 
          



Kurz incudoplasty prosthesis. Niche role, potentially 
unstable if clipped on to a diseased incus. 

   ©  Bruce Black MD                                         

 
          



Gyrus incudoplasty prosthesis. Stability uncertain. 

   ©  Bruce Black MD                                         
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